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DESCRIPTION 
VIBRATION CONTROL, MOUNT APPARATUS 

Cross Reference to Prior Application 

This application is a U.S. national phase application 
under 35 U.S.C. §371 of International Patent Application No. 
PCT/JP2005/012797, filed July 12, 2005, and claims the benefit 
of Japanese Application No. 2005/061544 , filed March 4, 2005. 
The International Application has not published yet at the time 
of filing of this application. 

Tec hn ical Field 

The present invention relates to a vibration control mount 
apparatus capable of absorbing an initial pushing - up load based 
on a shock: and capable of promptly damping a residual vibration 
generated after the shock: . 

Background Art 

Conventionally, for example, a vibration control mount 
apparatus such as a viscous mount has been known. The viscous 
mount including -. a case body mounted on a mount base member 



such as a frame of a t mac k: ; an elastic body mounted on the case 
body ; a sealing chamber formed in the case body ; damping 1 iqui d 
such as silicon oil sealed in the sealing chamber ; a movable 
body that has a damper plate which moves while receiving 
resistance from the damping 1 iquid in the case body, that is 
supported by the elastic body and on whi ch a cab f loor member 
i s mounted ; and a gap (orifice) formed between an outer 
circumference of the damper plate and an inner circumference 
of the case body . (e.g. see Japane se Laid- open Pat ent Publ icat ion 
No . 7-133841) 

Di sc losur e of the Invent ion 

However , in the above - described convent ional vi brat ion 
control mount apparatus , for example , when a gap (orifice) 
between the damper plate and the case body i s made smal ler so 
that a r es idual vibration , which i s generated after a shock 
such as a pushing-up load is applied, is promptly damped, an 
initial pushing-up load cannot be absorbed when the shock is 
applied- As a result, large force is applied to a cab floor 
member s ide , and there is a possibility of caus ing reduct ion 
in dur abi 1 i ty of the cab , e t c . On the other hand , when the 
gap (orifice) is made larger, there is a problem such that the 
residual vibration remains for a long period of time . In view 
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of such problems, the present invent ion has been carried out , 
and it is an obj ect of the present invention to provide a vibration 
control mount apparatus capable of absorbing the initial 
pushing-up load based on a shock: and capable of promptly damping 
the residual vibration generated after the shock:. 

Device for Solving Problems 

A. vibration control mount apparatus inc ludes a case body mounted 
on a mount base member ; an elastic body mounted on the case 
body; a sealing chamber formed in the case body and a viscosity 
change fluid which is sealed in the sealing chamber and of which 
viscosity is changed. Further including a movable body having 
a damper portion, which moves while receiving resistance from 
the viscosity change fluid in the sealing chamber, and is 
supported by the elastic body; an acceleration detecting device 
for detecting vibration acceleration of the movable body; and 
viscosity variable controlling device for changing the 
viscosity of the viscosity change fluid in accordance with the 
vibration acceleration detected by the acceleration detecting 
device . 

The vibration control mount apparatus can absorb an 
initial pushing -up load based on a shock: and promptly damp a 
res idual vibrat ion generated after the shock: . 
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In another embodiment of a vibration control mount 
apparatus the viscosity change fluid of the vibration control 
mount apparatus corresponds to a magnetic viscous fluid of which 
viscosity is changed by a magnetic field, and the viscosity 
variable controlling device forms the magnetic field in 
accordance with the vibrat ion ac celerat ion de t ec t ed by the 
accelera t ion detecting devi ce to change the viscosity of the 
magnetic viscous fluid. 

The vibrat ion control mount apparatus according to the 
above can properly absorb the initial pushing -up load based 
on a shock and properly and promptly damp the residual vibration 
generated after the shock with use of the magnetic viscous fluid 
of which viscosity is changed by the magnetic field. 

The viscosity change fluid of the vibration control mount 
apparatus corresponds to an electric viscous fluid of which 
vi scosi ty i s changed by appl icat ion of vol tag e , and the vi scos i ty 
variable controlling device applies voltage in accordance with 
vibration acceleration detected by the acceleration detecting 
device to change the viscosity of the electric viscous fluid. 

The vibration control mount apparatus can properly absorb 
the initial pushing -up load based on a shock and properly and 
promptly damp the residual vibration generated after the shock 
with use of the electric viscous fluid of which viscosity is 



changed by application of voltage . 

In an embodiment the viscosity variable controlling means 
of the vibration control mount apparatus raises the viscosity 
of the viscosity change f luid during the residual vibrat ion 
generated after the shock . 

The vibration control mount can also properly and 
promptly damp the residual vibration by raising the viscosity 
of the viscosity change fluid during the res idual vibrat ion 
generated after the shock . 

In a vibration control mount apparatus according to any 
of the above embodiments the mount base member of the vibration 
control mount apparatus corresponds to a turning frame of a 
working machine , and a cab f loor member i s mounted on the movable 
body . 

Further , in a vibration control mount apparatus , an 
excel lent vibrat ion control effect to the cab f loor member i s 
exerted , and durabi 1 i ty of the cab and riding comfort of an 
operator, etc. , are improved. 
Effects of the Invention 

According to the invention , it is possible to absorb an 
initial pushing-up load based on a shock and possible to promptly 
damp a residual vibration generated after the shock. 

According to another aspect of the invent ion , it is 
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possible to properly a Id sort) trie initial pushing- up load based 
on a shock and possible to properly and promptly damp trie residual 
vibration generated after trie shock with use of a magnetic 
viscous fluid of which viscosity is changed by a magnetic field . 
According to the invention, it is possible to properly absorb 
the initial pushing -up load based on a shock and possible to 
properly and promptly damp the residual vibration generated 
after the shock with use of an electric viscous fluid of which 
viscosity is changed by application of voltage. 

According to an embodiment, the invention, it is possible 
to properly and promptly damp the residual vibration by raising 
the vi scos i ty of a vi scos i ty change fluid during the res idual 
vibration generated after the shock . 

According to the invent ion , it is possible to exert an 
excel lent vibration control effect to a cab f loor member and 
possible to plan improvements in durability of the cab and riding 
comfort of an operator, etc . 

Brief Description of the Drawings 

Fig. 1 is a constitutional diagram showing an embodiment 
of a vibration control mount apparatus of the present invent ion ; 

Fig . 2 is a cross sectional view of the vibration control 
mount apparatus of the present invent ion ; 
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K±cj . 3 ± s a s i cie view of an oil hydrauli c power shovel 
provided with, the vibration control mount apparatus of the 
present invention; 

Fig. 4 is a schematic view of the vibration control mount 
apparatus of the present invention; 

Fig . 5 is a graph indicating force F applied, to a cat) 
floor member and a speed dx/dt of a turning frame; 

Fig. G is a graph indi cat ing a damp ing factor C of the 
vibration control mount apparatus of the present invention; 
and 

Fig . V is a cons t i tut ional diagram showing another 
embodiment of the vibration control mount apparatus of the 
present invention. 



Detailed De script ion of the Invent ion 

Embodiment s of the pre sent invent ion will be explained 
with reference to the accompanying drawings. 

In Fig . 3 , reference symbol 1 denotes an oil hydraulic 
power shovel as a working machine , the oil hydraulic power shovel 

1 includes a lower portion traveling body 2 of a crawler type, 
and a substantially plate - shaped turning frame 3 as a mount 
base member is provided above the lower portion traveling body 

2 via a turning bearing portion 4 to be turnable around an axis 
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of a vert ical direction ( not shown ) . Moreover" , a. body V is 
constituted by the lower portion traveling body 2, trie turning 
bearing portion 4 and the turning frame 3 . 

Further , on the turning f rame 3 of the body V , a working 
apparatus 5 which performs digging work and a power apparatus 
G constituted by an engine and a oil hydraul ic pump driven by 
the engine, etc. , are provided. Furthermore, as shown in Fig. 
1 and Fig . 2 , a substantially plate - shaped cab floor member 
9 of a cab 8 is provided above the turning frame 3 via the plurality 
of , for example , four vibration control mount apparatuses 10 
such as viscous mounts . 

The vibration control mount apparatus 10 includes a 
bottomed substantially cylindrical case body 11 mounted on the 
turning frame 3 , for example , the case body 11 is const i tut ed 
by an outer cyl inder member 1 2 and an intermedi ate cyl inder 
member 13. A mount rubber 14, which is substantially 

cylindrical and an upper and lower surface opening - shaped 
elastic body, is mounted on the case body 11 . 7\ sealing chamber 
15 is formed in the case body 11, a magnetic viscous fluid 16, 
of whi ch viscosity is changed by a magnet ic field and which 
is a liquid viscosity change fluid, is sealed in the sealing 
chamber 15. Moreover, when the magnetic viscous fluid 

(magnetic fluid) 16 such as silicon oil including, for example, 
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a. magnetic particle and a surface active agent is placed in 
the magnetic field, an apparent viscosity is raised.. 

Further , trie vibration control mount apparatus 10 includes 
a movable body 2 1 which is movably supported by the mount rubber 
14 based on an elastic deformation of the mount rubber 14 and 
on which the cab floor member 9 is mounted by a bolt 2 O . For 
example , the movabl e body 2 1 is cons ti tut ed by a guide shaft 
22 such as a center pin, which is fitted and inserted into an 
inner circumference side of the mount rubber 14 and in which 
the bolt 20 is screw- engaged with an upper portion of the center 
pin, and a damper plate 23 as a subs tan tial ly di s c - shaped damper 
portion which i s mounted on a lower end of the guide shaft 2 2 
and which moves while receiving resistance from the magnetic 
viscous fluid 16 in the sealing chamber 15. Acirclering- shaped 
gap (orifice) 24 is formed be t we en an outer circumference surface 
of the damper plate 2 3 and an inner circumference surface of 
the outer cylinder member 12 of the case body 11 . 

Further , the vibration control mount apparatus 10 includes 
acceleration detecting device 3 1 for detecting vibration 
acceleration of the movable body 21 . For example , the 

acceleration detecting device 31 is an acceleration sensor for 
detecting vibration acceleration of the cab 8 which vibrates 
in an integrated manner with the movable body 2 1 in a vertical 
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directi on . 

Furthermore , trie viforat ion control mount apparatus 1 0 
includes viscosity variable controlling device 32 for forming 
the magnetic field, in ac cor dance with, the vibration acceleration 
detectedby the acc el era t ion detect ing devi ce 3 1 and for chang ing 
viscosity of the magnetic viscous fluid 16 in the sealing chamber 
1 5 . The viscosity variable control 1 ing de vie e 3 2 has an 
integral circuit 32a, a band-pass filter circuit 32b, a gain 
circuit 32c , an absolute value circuit 32d, an amplifier circuit 
32e and an electromagnet 3 4 . 

For exampl e , the vi scos i ty variable control 1 ing device 
32 forms the magnetic field by turning on of the electromagnet 
(magnetic field forming device) 34 , places the magnetic viscous 
fluid 16 in the sealing chamber 15 in the magnetic field and 
raises the viscosity of the magnetic viscous fluid 16, only 
when vibration acceleration near a resonance point frequency 
between the turning frame 3 and the cab floor member 9 is not 
less than a predetermined value. An impulse - like shock 
acceleration of an initial shock is generally a high frequency 
and filtered by the band-pass filter circuit 32b, and therefore 
a magnetic field is not formed in the initial shock, the viscosity 
of the magnetic viscous fluid 16 remains low. Moreover, it 
is possible to employ a constitution in which iron powder, etc . , 
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±s not concentrated to a periphery of the electromagnet 3 4 from 
the exterior or the outside by a proper sealing mechanism . 

Further, for example, when a shock such as a pushing - up 
load from a surface of bedrock: is applied to the body 7 of the 
oil hydraulic power shovel 1 during digging work: by use of the 
oil hydraulic power shovel 1 provided with the vibration control 
mount apparatus 10, the shock: applied to the body 7 is absorbed 
by the vibration control mount apparatus 1 0 , and vibration to 
the cab 8 is controlled . 

That is , in the initial shock:, the electromagnet 3 4 remains 
off, a magne t i c field is not formed , and the vi scosi ty o f the 
magnetic viscous fluid 16 remains low. Therefore, an orifice 
resistance during the fluid movement in the gap (orifice) 24 
becomes smal le r , an ini t ial pushing -up load with a large 
amplitude is absorbed, as a result, a large force is not applied 
to the cab floor member 9 , and there is no possibility of causing 
a reduction in durability of the cab 8 . 

Further, after a shock: is applied to the body 7 of the 
oil hydraulic power shovel 1, when the vibration acceleration 
near the resonance point frequency between the turning frame 
3 of the body 7 and the cab floor member 9 of the cab 8 is not 
less than the predetermined value, current is supplied to the 
electromagnet 3 4 , the magnetic fieldis formed, and the vi scos i ty 



of the magnetic viscous fluid 16 in the sealing chamber 15 is 
raised . There fore , the orifice res i stance during the fluid 
movement in the gap (orifice) 24 becomes larger, a residual 
vibration with a small amplitude is promptly damped, as a result , 
there is no possibility of causing a reduction in riding comfort 
of an operator . 

The above - des cr ibed vibrat ion control mount apparatus 
lO thus maintains the low viscosity of the magnetic viscous 
fluid 16 without changing it during the initial pushing-up 
load based on a shock: to absorb the load . The viscosity variable 
control 1 ing devic e 3 2 , which raises the viscosityof the magnetic 
viscous fluid 16 during the residual vibration after the shock, 
promptly damps the residual vibrat ionbased on inertia generated 
after the shock, without a large change to the conventional 
viscous mount shape. Accordingly, it is possible to plan 
improvements in the durabi li ty of the cab 8 and the riding comfort 
of the operator, etc. 

Further , the vibration control mount apparatus 1 O can 
change the orifice res i stance in the gap (orifice) 24 by the 
magnet i c vi scous fluid 16 to enlarge the gap (orifice) 24 between 
the damper plate 23 and the case body 11 . Therefore , the 
vibration control mount apparatus lO can control abrasion caused 
by interference between the damper plate 2 3 and the case body 
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11, maintain a stable damping factor characteristic, anal make 
a secular change of performance smaller . 

Here , Fig . 4 is a schematic view of the vibration control 
mount apparatus 10 , Fig . 5 is a graph indicating force F applied 
to a cab floor member 3 and a speed dx/dt of a turning frame 
(mount base member) 3 , and Fig . 6 is a graph indicating a damping 
factor C of the vibration control mount apparatus 1 O . 

The force F applied to the cab floor member 3 is represented 
by the expression (1) in Fig. 4. In this expression (1) , 
displacement of the turning frame 3 is defined as >c , displacement 
of the cab floor member 3 is defined as y , time is defined as 
t, a spring coefficient of the mount rubber 14 is defined as 
k: and the damping factor is defined as C. Further, when C is 
changed as shown in Fig . S , F becomes stable as undulation of 
the dotted line is extremely small in Fig . 5 , and therefore 
the durabi 1 i ty o f the cab 8 and the riding comfort of the operator , 
etc. , can be improved. 

Fig. 7 is a constitutional diagram showing another 
embodiment of the vibr at ion control mount apparatus 1 0 . 

In a vibration control mount apparatus 10 shown in Fig. 
7 , differing from the vibration control mount apparatus as shown 
in Fig. 1, an electric viscous fluid 41 as a liquid viscosity 
change fluid of whi ch viscosity is changed by appl i cation of 
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voltage ±s sealed in the seal ing chamber 1 5 . Moreove r , when 
voltage is applied, to the electric viscous fluid ( ER fluid) 
41, inner particles aggregate to form a chain structure along 
an electric field direct ion , and there fore an apparent vi scos i ty 
i s rai sed . 

Further, the vibration control mount apparatus 10 includes 
viscosity variable control 1 ing devi ce 4 2 for changing the 
viscosity of the electric vi scous fluid 41 in the seal ing chamber 
15 by application of voltage in accordance with the vibration 
acceleration detected by the acceleration detecting device 31 . 
The viscosity variable controlling device 42 has an integral 
circuit 42a, a band-pass filter circuit 42b, a gain circuit 
42c, an absolute value circuit 42d and an amplifier circuit 
42e . 

For example, the viscosity variable controlling device 
4 2 app lie s vol t age to the bolt 2 O , the movable body 2 1, the 
electric vi scous fluid 4 1 and the case body 11 to rai se the 
viscosity of the electric vi scous fluid 41 in the sealing chamber 
15, only when the vibration acceleration near the resonance 
point frequency between the turning frame 3 and the cab floor 
member 3 is not less than the predetermined value . The 
impulse-like vibration acceleration of the initial shock is 
generally a high frequency and filtered by the band-pass filter 
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circuit 42b , and there for e voltage i s riot app lied, trie viscosity 
of trie electric viscous fluid 41 remains low. 

Moreover, an insulator 43 is provided between trie bolt 
2 O and trie cap floor member 9 , and a ground 44 is connected 
to the case body 11. Other constitutions of the vibration 
control mount apparatus 10 shown in Fig. V are basically similar 
to the constitutions shown in Fig. 1. 

Further , for example , when a shock such as a pushing - up 
load from a surface of bedrock is applied to the body V of the 
oil hydraulic power shovel 1 during digging work by use of the 
oil hydraulic power shovel 1 provided with the vibration control 
mount apparatus 10 shown in Fig . 7 , the shock appl led to the 
body 7 is absorbed by the vibrat ion cont rol mount apparatus 
lO, and the vibration of the cab 8 is controlled. That is, 
the voltage is not applied in the initial shock, the viscosity 
of the electric viscous fluid 41 remains low. Therefore, the 
orifice res i stance during the f luid movement in the gap (orifice) 
24 becomes smaller, the initial pushing-up load with the large 
amplitude is absorbed, as a result, a large force is not applied 
to the cab floor member 9 , and there is no possibility of causing 
reduction in the durability of the cab 8 . Furthermore, after 
the shock is applied to the body 7 of the oil hydraulic power 
shovel 1, when the vibration acceleration near the resonance 
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point f requency between the turning frame 3 of the body 7 and 
the cab floor member 3 of the cab 8 is not less than the 
predetermined value , voltage is applied, to the electric viscous 
fluid 41, etc . , and the viscosity of the electric viscous fluid 
41 in the sealing chamber 15 is raised. Therefore, the orifice 
r es i s t ance during the fluid movement in the gap (orifice) 24 
becomes larger , the residual vibration with the small amplitude 
is promptly damped, as a result, there is no possibility of 
causing a reduction in the riding comfort of the operator . 

The vibration control mount apparatus 10 shown in Fig. 
7 thus maint a ins low vi scos i ty of the electric vi scous fluid 
4 1 without changing it during the initial pushing-up load based 
on a shock to absorb the load The vi s cos i ty variable controlling 
device 42 raises the viscosity of the electric viscous fluid 
41 during the residual vibration after the shock, and promptly 
damps the residual vibration based on inertia generated after 
the shock , wi thout a large change to the convent ional vi scous 
mount shape, similarly to the vibration control mount apparatus 
lO shown in Fig. 1. Accordingly, it is possible to plan 
improvement s in the durabi 1 i ty of the cab 8 and the riding comfort 
of the operator , etc . Further , the vibration control mount 
apparatus lO can change the orifice resistance in the gap 
(orifice) 24 by the electric viscous fluid 41 to enlarge the 
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gap (orifice) 24 between the damper plate 23 and. the case body 
11. There fore , the apparatus 10 can control abrasion caused 
by interference between the damper plate 2 3 and the case body 
11, maintain the s table damping fact or character i s t i c , and make 
the secular change of performance smaller . 

Moreover, in either embodiment, the acceleration 
detecting device 3 1 may be an accelerat ion sensor which dir ect ly 
de t ec t s the vibrat ion accelerat ion of the movable body 2 1 . 
Further, an elastic body supporting the movable body 21 is not 
limited to the mount rubber 14, and may be an object employing 
a spring, etc . 

Furthermore , the vibrat ion control mount apparatus 1 0 
i s appl icabl e to a t ravel ing machine such as a t ruck , in add it ion 
to the working machine such as the oil hydraul ic power shovel 
1 . 

Industrial Appl icabi 1 i ty 

The present invention is applicable to a working machine 
such as an oil hydraulic power shovel or a traveling machine 
such as a truck . 
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CLAIMS : 

1 . A vibration control mount apparatus comprising : 
a case body mounted on a mount base member ; 
an elastic body mounted, on the case body ; 
a seal ing chamber formed in the case body ; 

aviscosity change fluid which is sealed in the seal ing chamber 
and of which viscosity is changed ; 

a movable body that has a damper plate which moves whi 1 e 
receiving resistance from the viscosity change fluid in the 
sealing chamber and that is supported by the elastic body; 

acce ler at ion detect ing devi ce for detecting vibra t ion 
acceleration of the movable body; and 

viscosity variable controlling device for changing the 
viscosity of the viscosity change fluid in accordance with 
vibration acceleration detected by the acceleration detecting 
device . 

2 . The vibrat ion control mount apparatus according to claim 
1, wherein 

the vi scos ity change fluid is a magne t i c vi scous fluid of 
whi ch viscosity is changed by a magne t ic field; and 

the vi scos i ty vari able controlling device forms the magnetic 
field in accordance wi th vibrat ion accel erat ion detected by 
the acceleration detecting device to change the viscosity of 
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the magnetic viscous f lui d . 

3 . The vibration control mount apparatus according to claim 
X , wherein 

the vi scos i ty change fluid is an electric vi scous fluid of 
which viscosity is changed by application of voltage; and 

the viscosity variable controlling device applies voltage 
in accordance with vibration acceleration detected by the 
acceleration detecting device to change the viscosity of the 
electric viscous fluid . 

4 . The vibration control mount apparatus according to claim 
1 , where in the vi scosi ty variable control 1 ing device rai ses 
viscosity of the viscosity change fluid during residual 
vibration generated by a shock: . 

5 . The vibration control mount apparatus according to claim 
1 , wherein 

the mount base member is a turning frame of a working machine; 
and 

a cab floor member is mounted on the movable body . 
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ABSTRACT 

A vibration control mount apparatus capable of absorbing an 
initial pushing-up load based on a shock: and capable of promptly 
damping a residual vibration generated after the shock:. The 
vibration control mount apparatus inc ludes a case body 
mounted on a turning frame, a mount rubber is mounted on the 
case body. A magnetic viscous fluid of which viscosity is 
changed by a magnetic filed is sealed in a sealing chamber in 
the case body. A movable body supported by the mount rubber 
has a damper plate which moves while receiving resistance from 
the magnetic viscous fluid in the sealing chamber . Viscosity 
variable controlling device forms the magnetic field in 
accordance with vibration acceleration detected by the 
acceleration detecting device to change the viscosity of the 
magnetic viscous fluid. 
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